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New Standard of  Care for HCV in 

2013/2014  
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Adapted from the US Food and Drug Administration, Antiviral Drugs Advisory 

Committee Meeting, April 27-28, 2011, Silver Spring, MD.  
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The Good News 



HCV Life Cycle and DAA Targets 

Adapted from Manns MP, et al. Nat Rev Drug Discov. 2007;6:991-1000.  

Receptor binding 

and endocytosis 

Fusion and  

uncoating 

Transport 

and release 

(+) RNA 
Translation 

and 

polyprotein 

processing 

RNA 

replication 

Virion 

assembly 

Membranous 

web 

ER lumen 

LD 

LD 
ER lumen 

LD 

NS3/4 
protease 

inhibitors 

NS5B polymerase 

inhibitors 

Nucleoside/nucleotide 

Nonnucleoside 

Block replication complex formation, assembly 

NS5A inhibitors 

RNA 

replication 



Complementary Regimens: 

Drug Classes for the Future 

 Nucleotide polymerase inhibitors (eg, sofosbuvir) 

 NS5A inhibitors (eg, daclatasvir, ledipasvir) 

 Protease inhibitors (eg, simeprevir, faldaprevir) 

 Non-nucleotide polymerase inhibitors (3 different 

classes) 

 Host-targeting drugs (cyclophilins, microRNAs 

RIG-I activators) 

 Which will work best together? 



Not All Direct-Acting Antivirals 

are Created Equal 

Characteristic 
Protease 

Inhibitor
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Protease 

Inhibitor** 

NS5A 

Inhibitor 

Nuc 

Polymerase 
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Non-Nuc 

Polymerase 

Inhibitor 

Resistance 

profile 
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efficacy 

Antiviral 
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Adverse 

events 

Good profile 
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*First generation. **Second generation. 



No Free Lunch 

Treatment is more effective but much more difficult 



Other Issues With PI-Based Therapy 

Pill burden Food requirement 

CYP3A4 PI metabolites 

Drug-drug interactions 

Resistance 

BOC = 12/day 

RBV = 4-7/day 
TVR = 6/day 

RBV = 4-7/day 



Expectations for New Regimens 

Tolerability/Safety 

E
ff
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a
c
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Peg/RBV 

Peg/RBV 

+ BOC/TVR 

Peg/RBV 

+ 2nd-gen DAA 

Expectations 

1. >90% SVR 

2. QD/BID dosing 

3. Few/no additional 

AEs 

4. Shorter duration 

without RGT  

5. 8-24 weeks for 

most/all patients 



Key Questions That Define the Future of  

Hepatitis C Virus Therapy 

 How do we determine the best regimen for genotype 1 

going forward? 

 Why does genotype 3 do poorly and how can we do 

better? 

 Is one-size-fits-all treatment a possibility and how would 

that change management? 

 How will we manage patients who fail direct-acting 

antiviral therapies? 

 Why do cirrhotics do poorly and how can we do better? 

 How will high-risk patients be managed going forward? 

 



What Is the Role of  Ribavirin for  

Genotype 1 Going Forward? 

 Still an enigma 

 Prevents/delays resistance 

 Important for genotype 1a 

 Important with NNI, PI, and NS5A 

 Not relevant with NI-based combination 

 Reduces relapse 

 May be relevant with shorter durations 

 Limited data to date but does not look critical for 

most NI-based combination regimens 



Challenging Patient Groups 

 Patients with cirrhosis 

 HCV genotype 3 infection 

 Patients nonresponsive to DAA regimens 

 HIV coinfection 

 Pre and Post liver transplant patients 

 Chronic kidney injury/ESRD/Dialysis patients 



Future Role for Specialists in HCV 

 Treating more complex cases 

 Determining indication for starting treatment 

 Surveillance of  cirrhotic patients following 

successful therapy 



Are We Moving to Primary Care? 

Project ECHO 

One size fits all may be critical 

Project ECHO Web site.  



How Far Are We? 

One Size . . . . . . Fits All? 

Same treatment regardless of   

fibrosis level, previous treatment experience, or 

HCV genotype? 



Summary of  New Agents for GT1 in 2013 

 Sofosbuvir + P/R  

 Sofosbuvir is oral, once daily 

 12 wks with P/R 

 SVR rate 89% in naives  

 Low impact of  baseline factors 

 Simeprevir + P/R 

 Simeprevir is oral, once daily 

 12 wks with P/R + 12-36 wks with P/R 

 SVR rate 80% in naives 

 Q80K testing will be needed in GT 1a 

Baseline Factor SVR12, % (n/N) 

Black 

Non-Black 

86 (43/50) 

90 (218/242) 

Genotype 1a 

Genotype 1b 

92 (206/225) 

82 (54/66) 

Cirrhosis* 

No cirrhosis* 

80 (43/54) 

92 (252/273) 

*Represents GT 

1/4/5/6. 

Sofosbuvir FDA hearing. October 25, 2013. Simeprevir FDA hearing. October 24, 2013.  

Baseline Factor SVR12, % (n/N) 

Black 

Non-Black 

67 (29/43) 

81 (378/464) 

GT1a with Q80K 

GT 1a, no Q80K 

GT 1b  

58 (49/84) 

84 (138/165) 

85 (228/267) 

F3-F4* 

F0-F2* 

68 (89/130) 

84 (317/378) 



GT1 HCV Tx Naive: SVR Rates With  

12 Wks of  IFN-Free Tx in Phase II Studies 

1. Lalezari LP, et al. EASL 2013. Abstract 845. 2. Gane E, et al. EASL 2013. Abstract 14. 3. Lawitz E, et al. 

AASLD 2013. Abstract 215. 4. Sulkowski MS, et al. AASLD 2012. Abstract LB-2. 5. Kowdley K, et al. EASL 

2013. Abstract 3. 6. Everson G, et al. AASLD 2013. Abstract LB-1. 7. Lawitz E, et al. AASLD 2013. 

Abstract 76. 8. Sulkowski M, et al. EASL 2013. Abstract 1423. 

Regimen N Study SVR 4/12, % 

SOF (NS5B) + RBV 25 QUANTUM[1] 56 

SOF (NS5B) + RBV 25 ELECTRON[2

] 

84 

SOF (NS5B) + LDV (NS5A) 19 LONESTAR[3] 95 

SOF (NS5B) + DCV (NS5A) ± RBV  82 AI-444040[4] 98-100 

ABT-450 (PI) + ABT-267 (NS5A) + ABT-

333 (NS5B) ± RBV  

158 AVIATOR[5] 94 

DCV (NS5A) + ASV (PI) + BMS-791325 

(NS5B) 

161 A1443-014[6] 92 

MK-5172 (PI) + MK-8742 (NS5A) ± RBV 65 C-

WORTHY[7] 

96-100 



COSMOS: Simeprevir + Sofosbuvir ± RBV in 

Genotype 1 HCV Patients 

 Randomized phase IIa study 

Simeprevir 150 mg QD; sofosbuvir 400 mg QD; weight-based RBV 1000-1200 mg/day. 

Patients With GT1 

HCV  

Cohort 1:  

Previous null responders, 

F0-F2[1] 

(N = 80) 

  

Cohort 2:  

Naives and previous null 

responders, F3-F4[2]  

(N = 87) 

Simeprevir + Sofosbuvir + RBV (n = 30) 

Simeprevir + Sofosbuvir (n = 16) 

Wk 12 Wk 24 

Simeprevir + Sofosbuvir  
(n = 14) 

Simeprevir + Sofosbuvir +  
RBV (n = 27) 

1. Sulkowski M, et al. EASL 2014. Abstract O7. 2. Lawitz E, et al. EASL 2014. Abstract 

O165.  



COSMOS: SVR12 in Cohorts 1 and 2 by 

HCV Subgenotype and Baseline Q80K 

Cohort 1 (F0-F2 Nulls)*[1] Cohort 2 (F3-F4 Naives/Nulls)*[2] 

1. Sulkowski M, et al. EASL 2014. Abstract O7. 2. Lawitz E, et al. EASL 2014. Abstract 

O165.  
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SAPPHIRE I & II: ABT-450/RTV/Ombitasvir + 

Dasabuvir + RBV in Noncirrhotic GT1 Pts 

 Double-blind, placebo-controlled phase III trials in treatment-

naive (SAPPHIRE I) and treatment-experienced (SAPPHIRE II) 

GT1 HCV pts 

Placebo (n = 158)* 

 

ABT-450/RTV/Ombitasvir + Dasabuvir + RBV (n = 473) 

 

Wk 12 

1. Feld JJ, et al. EASL 2014. Abstract O60. Reproduced with permission. 2. Feld JJ, et al. N 

Engl J Med. 2014;370:1594-1603. 3. Zeuzem S, et al. EASL 2014. Abstract O1. 4. Zeuzem S, 

et al. N Engl J Med. 2014;370:1604-1614. 

ABT-450/RTV/ombitasvir 150/100/25 mg once daily; dasabuvir 250 mg twice daily; RBV 1000-1200 mg/day. 

*Placebo recipients crossed over to active treatment regimen at Wk 12. 

Treatment-naive 

noncirrhotic pts with 

HCV GT1[1,2] 

(N = 631) 
Treatment-experienced 

noncirrhotic pts with HCV 

GT1[3,4] 

(N = 394) 

Placebo (n = 97) 

 

ABT-450/RTV/Ombitasvir + Dasabuvir + RBV (n = 297) 

 



SAPPHIRE I: SVR12 With 3 DAAs + RBV 

in Treatment-Naive Pts by HCV Subtype 

 High response rates in treatment-naive patients across 

subgenotypes 

1. Feld JJ, et al. EASL 2014. Abstract O60. Reproduced with permission. 2. Feld JJ, et al. N 

Engl J Med. 2014;370:1594-1603. 
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SAPPHIRE II: SVR12 in Treatment-Exp Pts by 

HCV Subtype and Previous Treatment 

Zeuzem S, et al. EASL 2014. Abstract O1. Zeuzem S, et al. N Engl J Med. 2014;370:1604-

1614. 

 High response rates in treatment-experienced patients, across 

subgenotypes, and regardless of  previous response to 

peginterferon/ribavirin 
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TURQUOISE II: ABT-450/RTV/Ombitasvir + 

Dasabuvir + RBV in Cirrhotic GT1 Pts 

 Open-label phase III trial 

 Inclusion criteria: GT1, compensated cirrhosis (Child-Pugh A), 

DAA naive, radiographic ascites and varices permitted, serum 

albumin ≥ 2.8 g/dL,  

total bilirubin < 3 mg/dL, serum AFP ≤ 100 ng/mL, INR ≤ 2.3, 

platelets  

≥ 60,000 cells/mL 

ABT-450/RTV/Ombitasvir + Dasabuvir + RBV 

(n = 172) 

ABT-450/RTV/Ombitasvir + 
Dasabuvir + RBV 

(n = 208) 

Wk 24 

Poordad F, et al. EASL 2014. Abstract O163. Reproduced with permission. 

ABT-450/RTV/ombitasvir 150/100/25 mg once daily; dasabuvir 250 mg twice daily; RBV 1000-1200 mg/day. 

DAA-naive 

cirrhotic  

pts with HCV GT1 
 (N = 380) 

Wk 12 



TURQUOISE II: Baseline Characteristics 

 58% of  patients were peginterferon/ribavirin 

experienced, and 36% were previous null responders 

Characteristic, % 

3 DAA + RBV 

12-Wk Arm 

(n = 208)  

24-Wk Arm 

(n = 172)  

Treatment naive 41.3 43.0 

Treatment experienced 58.7 57.0 

Relapse 13.9 13.4 

Partial response 8.7 7.6 

Null response 36.1 36.0 

Platelet count < 100 x 109/L 21.6 19.2 

Serum albumin < 3.5 g/dL 12.0 10.5 

Child-Pugh score > 5 18.3 18.6 

Poordad F, et al. EASL 2014. Abstract O163. Reproduced with permission. 



TURQUOISE II: SVR12 With 3 DAAs + 

RBV in Cirrhotic Pts by HCV Subtype 
12 wks 

24 wks 100 100 

Naive Relapse 

100 100 85.7 100 100 100 

Partial 

Response 

Null 

Response 

GT1b 

Poordad F, et al. EASL 2014. Abstract O163. Reproduced with permission. 
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 Virologic failure in 17/380 pts (4.5%); relapse more frequent with 12-wk vs 24-wk 

treatment (12 vs 1 pt), 7/12 relapsers by posttreatment Wk 12 were GT1a null 

responders 
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ION 1: SOF/LDV FDC ± RBV for 12 or 24 

Wks in Treatment-Naive GT1 Patients 
 Open-label phase III trial[1,2] 

 15% to 17% of  participants had cirrhosis 

 

SOF/LDV + RBV (n = 217) 

 

 

SOF/LDV (n = 214) 

 

Wk 24 

Mangia A, et al. EASL 2014. Abstract O164. Reproduced with permission. Afdhal N, et al. N 

Engl J Med. 2014;[Epub ahead of  print]. 

Sofosbuvir/ledipasvir 400/90 mg FDC tablet once daily; weight-based RBV 1000-1200 mg/day. 

Treatment-naive 

pts with HCV 

GT1 

(N = 865) 
 

SOF/LDV + RBV (n = 217) 

 

 

SOF/LDV (n = 217) 

 

Wk 12 



ION 1: SVR12 With 12 or 24 Wks SOF/LDV ± 

RBV in Tx-Naive Pts by Cirrhosis Status 

 SVR12 rates did not differ by GT1a vs GT1b in any treatment arm 

 Virologic failure: 1 breakthrough in 24-wk SOF/LDV; 2 relapses (1 in 12-wk SOF/LDV, 

1 in 24-wk SOF/LDV) 

 16% of  patients had NS5A resistance-associated variants at baseline; 96% of  these 

achieved SVR12 
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Mangia A, et al. EASL 2014. Abstract O164. Reproduced with permission. Afdhal N, et al. N 

Engl J Med. 2014;[Epub ahead of  print]. 
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ION 3: SOF/LDV FDC ± RBV for 8 or 12 Wks 

in Tx-Naive Noncirrhotic GT1 Patients 

 Open-label phase III trial 

 Patients with cirrhosis excluded 

 

SOF/LDV + RBV (n = 216) 

 

 

SOF/LDV (n = 215) 

 

Wk 12 

Kowdley KV, et al. EASL 2014. Abstract O56. Reproduced with permission.  

Sofosbuvir/ledipasvir 400/90 mg FDC tablet once daily; weight-based RBV 1000-1200 mg/day. 

Treatment-naive, 

noncirrhotic pts 

with HCV GT1 

(N = 647) 

 

SOF/LDV (n = 216) 

 

Wk 8 
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Kowdley KV, et al. EASL 2014. Abstract O56. Reproduced with permission.  

ION 3: SVR12 With 8 or 12 Wks SOF/LDV ± 

RBV in Tx-Naive Noncirrhotic Patients 

 SVR12 rates did not differ by GT1a vs GT1b in any treatment arm 

 Virologic failure: 23 relapses (11 in 8-wk SOF/LDV, 9 in 8-wk SOF/LDV/RBV, 3 in 12-

wk SOF/LDV) 
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ION 2: SOF/LDV FDC ± RBV for 12 or 24 Wks 

in Treatment-Experienced GT1 Pts 

 Open-label phase III trial[1,2] 

 20% of  participants had cirrhosis, 41% to 46% were previous 

nonresponders, and 46% to 61% had failed a PI  

 

SOF/LDV + RBV (n = 111) 

 

 

SOF/LDV (n = 109) 

 

Wk 24 

1. Afdhal N, et al. EASL 2014. Abstract O109. Reproduced with permission. 2. Afdhal N, et 

al. N Engl J Med. 2014;370:1483-1493. 

Sofosbuvir/ledipasvir 400/90 mg FDC tablet once daily; weight-based RBV 1000-1200 mg/day. 

Treatment-

experienced pts  

with HCV GT1 

(N = 440) 
 

SOF/LDV + RBV (n = 111) 

 

 

SOF/LDV (n = 109) 

 

Wk 12 



ION 2: SVR12 With 12 or 24 Wks SOF/LDV ± 

RBV by Treatment History  

 Virologic failure: 1 breakthrough in 24-wk SOF/LDV/RBV due to nonadherence; 11 

relapses (7 in  

12-wk SOF/LDV, 4 in 12-wk SOF/LDV/RBV) 

 14% of  patients had NS5A resistance-associated variants at baseline; 89% of  these 

achieved SVR12 

Failure on 

pegIFN/RBV 
Failure on PI 

Afdhal N, et al. EASL 2014. Abstract O109. Reproduced with permission. Afdhal N, et al. N 

Engl. J Med. 2014;370:1483-1493. 
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ION 2: SVR12 With 12 or 24 Wks of  SOF/LDV 

± RBV by Cirrhosis Status  

 SVR12 rates were significantly lower in cirrhotic vs noncirrhotic patients in the 

pooled 12-wk arms 

Afdhal N, et al. EASL 2014. Abstract O109. Reproduced with permission. Afdhal N, et al. N 

Engl J Med. 2014;370:1483-1493. 
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EASL HCV Guidelines 2014: Genotype 1 

Genotype Options for Therapy 

Genotype 1* 

PegIFN/ribavirin + sofosbuvir: 12 wks (A1) 

PegIFN/ribavirin + simeprevir†: 12 wks, followed by 12 wks of  

pegIFN/ribavirin in previously untreated pts and prior relapsers (A1), or 

36 wks of  pegIFN/ribavirin in previous partial responders and null 

responders (B1) 

PegIFN/ribavirin + daclatasvir (genotype 1b only; B1): 12 wks followed 

by 12 wks of  pegIFN/ribavirin alone or a further 12 wks of  

pegIFN/ribavirin + daclatasvir (response-guided therapy) (B2) 

Sofosbuvir + ribavirin: 24 wks for interferon-intolerant pts only, where no 

other interferon-free option available (B2) 

Sofosbuvir + simeprevir: 12 wks (ribavirin may be added for previous 

nonresponders & cirrhotics) (B1) 

Sofosbuvir + daclatasvir: 12 wks in previously untreated pts; 24 wks in 

treatment-experienced patients (including TVR/BOC-experienced patients) 

(ribavirin may be added in previous nonresponders and cirrhotics) (B1) 

EASL. J Hepatology. 2014;60:392-420. 

*In settings where recommended options are not available, treatment with pegIFN/ribavirin 

+ TVR or BOC remains acceptable.  
†Not recommended in pts with genotype 1a and detectable Q80K polymorphism. 



EASL HCV Guidelines 2014: Genotype 2-6 
Genotype Options for Therapy 

Genotype 
2* 

Sofosbuvir + ribavirin: 12 wks (16-20 weeks in cirrhotic patients, especially treatment 
experienced) (A1) 

PegIFN/ribavirin + sofosbuvir: 12 wks for cirrhotic and/or treatment-experienced 
patients (B1) 

Genotype 
3* 

Sofosbuvir + ribavirin: 24 wks (unsuitable for treatment-experienced cirrhotics, no specific 
alternative proposed) (A2) 

PegIFN/ribavirin + sofosbuvir: 12 wks (A2) 

Sofosbuvir + daclatasvir: 12 wks (24 wks for treatment-experienced patients) (B1) 

Genotype 
4* 

PegIFN/ribavirin + sofosbuvir 12 weeks (B1) 

PegIFN/ribavirin + simeprevir: 12 wks, followed by 12 wks of  pegIFN/ribavirin in 
previously untreated patients & prior relapsers (B1), or 36 wks of  pegIFN/ribavirin in 
previous partial responders & null responders (B1) 

PegIFN/ribavirin + daclatasvir: 12 wks followed by 12 wks of  pegIFN/ribavirin alone 
or a further 12 wks of  pegIFN/ribavirin + daclatasvir (response-guided therapy) (B1) 

Sofosbuvir + ribavirin: 24 wks for interferon-intolerant patients (C2) 

Sofosbuvir + simeprevir: 12 wks (ribavirin may be added in previous nonresponders and 
cirrhotics) (B2) 

Sofosbuvir + daclatasvir: 12 wks in previously untreated patients; 24 wks in treatment-
experienced patients (ribavirin may be added in previous nonresponders and cirrhotics) (B2) 

Genotype 
5/6* 

PegIFN/ribavirin + sofosbuvir 12 wks (B1) 

Sofosbuvir + ribavirin: 24 wks for interferon-intolerant patients (C2) 
*In settings where recommended options are not available, treatment with pegIFN/ribavirin remains acceptable. 
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Strategies for the Next Era of HCV Therapy 



The final challenge will be  

paying for Perfectovir! 


